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*5E*<Z>l*X«:2»eJLt, {&U*±*5c*ttY *. ) , B : 
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0. 15wt%»T (0m,fUo:0. 3-1. 0wt%, «fW 

B^#±m*AfKte. aM^t (Br) (He J) Br + 

5 O.lxHcJ («Sft7C, WTPC) *si 5. 2£i±fcV^5*»ttS:#S-i:* s 
■C#So feU I r t'©B r Of ttC G S^t*5tt5 k Gf ^fffe 9 , * 
fcH c J <7)flSf*C G S ^Kl*3lt5 k O e ^<7)fltt?fcS„ 

ffi (Rtt#±«5E*«)l'ax«:2afil± «&L#±»5c*ttYS:^tf«ja:-e*) 
6) , T(±F eXttF eWC o £ £ litl±©lMI 

15 ©R-T-BSl«»i, R : 2 5-3 5 w t%, B: 0. 5-4. 5 w t%, 
A 1 St^C u©l 2@: 0. 0 2 - 0 . 6 w t % v Z r : 0.03-0.2 

5wt%, Co : 4wt%J^T (0£Hr£T) , MfcStttttl-F e 

m±m^m^(r>nmit (Hk/Hcj) #9 o%eu:£ 

25 SBoffi^tt^ 

H l El &m l K*3 ^ "C ffi v > fc{6 R -^Rtfi* R &&<D<k*£fcf£ * 
HI*, ^2ilj:il ^WJ-C#^ttfc*^^ (No. 1-20) ©iW, 
B^iiftimftflMSiSr^ia** ^3lEl(^l*»J-e#^nfc*^^ (N 
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o. 2i~3 5) <Dikm&&s mmmRum^^^-rmm. m^mnmi 

r), &mt> (He J) RXfmnt (Hk/HcJ) tZr|M^|» 
5 *5»t5»««**« (Br), flHtt*) (He J) XtttSHWfc (Hk/Hc J) £ 

z r ^p*<b^il#^^i-^^^^6Elf^i*^J-e#^nfc^^ (US 

R^^PtCct^*^^) ®EPMA (Electron Prove Micro Analyzer) tc 

10 ti^ 1 HJfe0»J-e#P>tt^:7k^«8i^t-*3tt5 Z r ©«S*P*fe, Z r tf>a&JP*&t* 
Zr<DCVfit («#« ^9EK^2^^J-e#^ 

tt^Tk^a^ (No. 3 6-7 5) «3R*&tJ«««imS:^i-H 

m omfcfg 2 mMMK&rt (Br), M£7j (Hcj) r 

XfiftMtt: (Hk/HcJ) tZri»lt©i8M^7 7, HIM 
15 2^W-J-e#<btLfcNo. 3 7, No. 3 9, No.43WNo.48»#M 

i5(D«ffi^sEM {jk&Mn+mmm) ta^it^m in 
2 n»j-e#^n^N 0.37, no. 39, N0.43 &t>*N o . 4 8 <d 

No. 7 (MCfc^mSS^B, Al, Cu, Zr, Co, Nd, FeSt/Pr 
20 (D&txM^^V W ft*. (30MmX30jum) Sr^-f^X, f!14|l]tef5 2 
m»J-e#^ttfcN o. 7 0ia?)j|cW»EPMA7^ ^#T<7>:7°n 7 r 

^ ;vcn— m *m-rm%t. %\ 5in«^ss^j2-e#ibn^No. 7 oia^ymi 
nmm^&rtzz rmmm. mm^R^m^ (Hk/Hcj) 

25 ^7 7 7. mi 70^3^»J-C#bHfd*±«*^ ; & (No. 76- 

79) <Dft«U&, ^S^^a^te^^i-til^. Hi 8EKi^4^WU-tr 

#f 5 nfc^±»^# ; H (no. 80-8D <Dmma.j&. mmmRxim^ 
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R©lfi2 5~3 5wt%W 0 a*U^R©I«28-33wt%, £ <b 
LV^R^fid: 2 9 — 3 2 w t 

n a tt*»tt»=:M-eJt««J5SHi-c«>* - * **** R ^ b-c«>£J*#* N d 

dWDy^25~33wt%W^ffitK *UT, 
fflK*3l^ Dy«0, l~8wt%#S*LV\, Dyll 

tm* LV\, o£ 9 % ftv >«fS«***«r#^^»^^ttD y 0 . 1 - 3 . 
5wt%tU ^V^^«f#fcV^^«D yil:3.5~8wt%i:t^ 

-rs. b^o. 5wt%*w^«^«^ : ^ st ^^" jau 

B#4. 5 w t 4«W****ftTt5«ft**>5. Ufc#oT\ 

±PS£4. 5wt%^-T^o ffl*L^B*>*ttO. 5-1. 5wtl 
LV»B<E>ftf±0. 8- 1 . 2 w t%-CfeSo 

W«> R - T - B 3R*±**JU** AlWCuOl ffiXtt 2«5r0. 
0 2 - 0 . 6 w t %<0«Ht^*i-* - t ?>o ^©ttffll? A 1 WCu» 

^AlWili0.0 3~0. 3wt%,^i:It^Al«iit0.05~0. 
2 5 w t C u **a«li-*»*fc#V^ C u ©ittO . 3 w t % 

6HT (0 M*b<{iO. 1 5wt%KT (0«r^*i"). SfeKH* 

U^Cu©i(10. 0 3 — 0. 0 8 w t %-Cfc3o 
«pR-T-Blf±I^Wlt Z r 4:0. 0 3-0. 2 5 w t 
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^-f- So R - T - b ^tii^^^^tti^ ^ fcftl^itf 1 
«rte*i- z r tt*ttiiawl6*tto*S«««r«ilWi-*«i*«r** 

^(C^cD^m^^^^^o Zr«U*10.'05~0.2wt%, £b 
5 (Cl^ Ll^iftO. 1~0. 1 5 w t%tfc^o 

T£-t±-5o *r.-e*»W-ett. «fe»fr^^**tS*#*«r. 2 0 0 0 PP m 

*55MOR-T-B**d^*^B^ CoSr4wtW(0«r^*f), 
15 a*U<f±0.1-2.0wt%, $5,»:a*t<f40.3~l. owt%^rt- 
<E> 0 CottFei:PWOftfc»l«t54«, y -ift£*>lSl-b, tt*ffi<Z>»A 

«fc 5 r - t - b m^±m^m^(Dfim^mm^m^^"r 

20 t&f^-rso 

OR&^K^t?^ (ffiR^) fc&ffl^T*#Efc#*#±**^«*&K 
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700-150 0 o ccDl«-e 1 mmu±.i& j &1rtii~£^\ 

tin, <%m><7>mx»mwistz£ ?i-> iR^bzr»t^rHa 

3 0 -CDir^^R^tt. R-Cu-Al-Zr-T (Fe) "B^^^ 
mm-^o SiR^Kf*, T (Fe) WB©i^ Cu, CoR 

U!Al^H5:^ 5 t^o rcD^#^R^(±, R-Cu-Co-A 
! _ T (Fe-Co) -B^W^^«^-r^o 

v? 3 -^7^i/-Y~. ^l^'^^fflVV ^ttaf^H**!- 
.^yjs^Xi, *EE<D*?Stt:#* W^tfl*^^) ^IVX^iDM* 

»^xa^*3v^T^SR^SL^R^^^^^^ l - / " c ^ ^c{ *^ w 

25 MM^IR^*©?^^*^ m*itt?8 0 : 2 0-9 7 : 3ggi: 
tS t^8 0 : 2 0-9 7 : 3mmt^M^\ ffl&&m^ ^f7^ 

mm.§&m(omm& o . o i - o . 3 w t %m&mwrz> ^tK£<o, iimmz. 
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^t5o :Oii1 5 ^lt 12. 0-17. 0kOe«t, 0.7~ 

gj&s*>5tfs* iooo~iio o < C-ei~5^WS^fei"Hfi«tv>o 
o°ci5^, e o o < Cja-»-ew0f^iw^««P* s ^r«i-e*>So 8 o o°cia{#-eo 

r) (He J) B r + O. 1 XH c J & 1 5. 2 Sfcfcttl 

20 5 . 4£U:£^9*V^W1£«r#5 So 

i mmm-m 4 i^w- w-c*3bwi- «t s r - t - b ^±m^m 
1) m&&& 
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2) 7kSS«fr#Xm 

mmzx7km&»&M£-&fc'&, Ar#Hat*-c6 o o°cx imffl<Df&&m& 

5 i^M#14£#5fc#>{C, *^Hfe-Ctt*fetef*:ift#** 2 0 0 0 p p mOTi- 
^T?(7)#xaw#iaM^:, 1 0 0 p pm*l^tiiS^X.tfe5o 
3) 

io fe^#^^cw^«t6 2^^^fToTv>5^, m&&TM&m&m 

15 tR-mt^i^, ^mmmxn^r y ^&&a&o. o 5~o. i %m&^tz 0 

20 *&£fNKLfc„ 

4) la^xa 

25 czri) i:*S«t 5t-ffi^i"S»#3i s *>S- ^^^Spt, fiajfcfi^* 
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-w»*^tt, l o o p P m6Jl±^Sfc*#ffl$5t^»^e>«:NPMift* 
5 5) «1S 

f&m-TZo zL(Dmm*f$m*. 12. o~n. okOe»t> 0.7- 
10 1.2 t/cm 2 wffi^T-/»&ffi/\ mm&mco *ist>*«*^ot^ 
6) «^ Bt^xa 

^<Z5J$fl0{fc££t^ t t , t£*3V ,> "C 1 0 10—115 O'CTMH^fBJfl^L'fc^ 
^bfc 0 ftV^?)ilfc*ie*t8 0 0°CX m#|W£ 5 5 0°CX 2. 5 B#[H1 
15 ^(CArfiM ©2MW«:lLfc, 
(» i *W'J) 

20 mm*tim\^tz'&K, 1 o 5 o°cir 1 0 7 ott^t, #e>*ifc&*£#t-2 

(He J) Rtfikmit (Hk/Hc J) £B-H h U— *MC «fc «9 $J5t Lfco 

25 0%C^5i#^»WStfcl)o 2 Bifttm 3 

m^#l5Lfc e i4 0IUiiigl^i 0 7 OtWit^Z r iDPit 

Os*«H4<oBB«S:^i'^9'7S:, # 5 EHc l 0 5 o°C(Db$<DZ 
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m^w\^fz^^m2m&v^msm^mmvtc 0 &2mK&\,^x. no. i~ 

1 4 feWt^Mtf 1 0 00-1 500p pm<£>$Bffl{££>5„ 2 EUCfel^T, 

No. 15~20(il 5 0 0~2 0 0 0 p pm©|Sll:i!b5, £fc> ^3(EliC4o 
V^-Cfi, No. 2 1 — 3 5©^ti}5^roiii^l 000 — 1 500p pmW® 
5 Bt-fc<5 0 

^2EHC*3V^T. No. ll±Zr^^^t'fc5, No. 2 — 9 

ttiSR^^bZ r ^tttfcW, N o. 1 0 - 1 4«SiR^^e>Z r 
AObytW^'CfeSo ^4g](7)^^7^joVNT, (SR-gHfetf^Z r SrS&bP 

10 tti^Ltl^ 0 fr:Jb\ I4i(j:l2@^©1 000~1 5 0 0 ppm^ 
m*^MS V ^*t£K- o V n T ^ b t> <£> -e fe 5 o 
f5 2EI&r>*IME]=t «9 > 1 0 7 OtWilStli, Z r SrMLft^N o. 1 K 

xzfoiKm&n&mti (h c j) Rxtrnztt (Hk/Hcj) ^'M^im- 
■is fa&n^tfmm&ntio 

ilR^»nia57l(Wlt 9 5 %J^_h<7)^it (Hk/Hc.J) £r# 
5fc#>^0. 1%©Z r Sr^JPi"S^S* s *>So ^tL*?jSSl<^Z r £ 5* 

»*Jteric*35Sflt»$n/t„ sfc, 0>jx.tfH6iaic^i-«t ep 

MA (Electron Prove Micro Analyzer) (C <fc Z>7€^-^ y «£ <9 , l*l 

20 -^Bf(-^V>TB £ Z r £as«ffc£*lfc:: Z r BM^^^t 

\,^Z>b(Dbm.m£tLZ> 0 Z r <7>8S*P*SrO. 2%^-eig^LTV>< <t , ^2®S 

t^4iaK^i-<fc5{c38©«:sl€&£ (Br) <0ffiTa $ *i&-C*fc<fc£o 

^LL^LT, f&R^^P^cfcS^a^tt, 0. 0 3%(DZ r<DmMX9 

5%&.±<DftMit (Hk/Hcj) m:^^ISo ^LT, m^H^i- 
25 J;5t, a»tt^«ttflttB*n**»ofeo 0. 0 3%^i:©Z r ©S^MC 

iott, (Br) RtWSjyK* (He j) <Di&T&M£>h]nt£\<\ 
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Owt%^«0$*5i:, Z rmffilJUfc!Kmft3:<9 hmWmjti&m (Br) 
aMS<&S» Lfc^ot, feRM^-efco-Ct, ZrliO. 2 5wt%& 

it^2 0 0 0 p P mWT{-i"'5^^-eSiv^^tt*s#ibixSr £j&S#d»£> 0 

10 Lt, |2l(?)No. 6 — 8 £No. 1 6 — 1 8 b<DttM^ No.ll — 12£ 
No. 1 9-20 fc<Z»fctfcfc:«fc <9 , 1 5 0 0 p pm^TtLfci^lt 

®MJl (He J) ^Si8*PLT»*LV^idS^6o 

^(C, 3 mRXfiM 5 111 «t 9 > Z r £»l LfcV^N o . 2 1 1 0 

5 0t*t*fcot^fJt (Hk/HcJ) ri$8 6%i:i£V\, ZiDfotKm 

15 *<©«a«^»cs*«y^** s fltB$^o 

iftR^^JDtCtS^^ (No. 2 8-3 0) tt, Z r (Dmi)QKX<Onm 
it (Hk/HcJ) «|6]±i-5^ % ZrjgjDi^il^t^grag (Br) 

m(C^J-L-C, <&R^a^JPtC«fc5^a^" (No. 2 2-2 7) (3, 
20 (Hk/HcJ) <7)f6]_LriS&£;fX<5-*"C\ (Br) 0>(£Tf*H: 

^30^(DNo. 3 1-3 511 A 1 m%^W) £-tirTV ^ a P>jk4M8^<£> 

8WKH4a»e>, Alt»^*5c:itJ;0M^ (Hcj) ^±1-5- 

25 ^2 HXV»3|g^W:, B r + 0. 1 XH c J (Dflt&flBtt LT^S, 

frbZr Br + 0. lXHc J ffi^ Z r <6mnAlZfrfr 

t>b1Tl 5. 2a±^^L-CV^^i/5 s ^7i^o 
i2i^N o. 2 — 1 4^7k^^^oV^-C, E PMA(Cj;57cf-7y K'^Jf 
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PMAIIBW OHO g©JCMA7 3 3 (M^b b b^PET (-<^^^y 

fc^^^E (No. 2 — 7) (i, i^R^^Z r IrttLfcMll^ (No. 
10—14) {Zlt^XZ r (DftmkfcMtlZ)^ttft>fr&o 

m Mmm ■. i x i o - 7 a 

BB,ltB#ra : 15 0msec /& 

mfe& : X-» 2 0 0*Wh (0.15/im^f^) 
15 Y-»2 0 0^y F (0. 14 6MmXf-y7 P ) 

IbH : 3 0.0(jmX30.0/im 
{gs£ : 2 0 0 0 
(I2WI) 

110(7)^3 1 % £-^a 2 , a 3^^b 1 <^T|g 9 HHC^-T 

&«4. 0 ^m^»#Ufc 0 ^<Dm&m*¥i$M^, 10 10-110 0°C<7)# 

#bftfcR-T-B^±^k4M8fc&KoV^-C, (Br), i^m. 

t> (He J) &tWS7f0Jt (Hk/Hc J) £B-H h <fc «9 *IJ5£ Lfc„ 

25 B r +0. 1 XH c J tc 0 ^(D'^^W, 9 HH-#fffi Lfc 0 Sfc, 

i o m^^as t #m^#tt<7)ii#^^-r^^ ^ t^l^o 

mmm* 600-900ppm<t {£8* L, ^)^o^^(7)^^^ 4. 0 urn 
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/iotl^o ^Ofcft, Z r ^rttL^V^^^(^9Sl No. 3 6-3 9, 
ilOlft'Zr-f ree £*IB) tt* 1 0 3 0 < C"T?«§*g Lfc^W^fcMK 

5 (Hk/HcJ) ^8 8%i9 0%i:lLtl^\ 

m$te&*>t£**-Zftl&t£ (Hk/Hcj) dsa#«ttj*StvJ;5{STffil^* s * 
t)^<W 0 o*?K £i^Jfc (Hk/HcJ) te&#8y*ft<0ffift«:JeS-*- 
5CiW"Ct5-*IIt4«. 9 0%K±©^Jt (Hk/Hc J) 

3js#fetL^:«l#SiajE*«:, «B3IS«««i:£ili-5^, ZrML^vmi 

10 ^ttttsn&aftBiftso-cfcSo 

S 0 Zr&0.-0 5%jSiOtfcMi^ (I9E! No. 40-43) 1 

0 1 0-1 0 5 0°Cf'*5^T9 0%U±(VftM}k (Hk/Hc J) &#Tl^ 0 

«5 % Z r £ 0 . 0 5 %«] Lfc*^ 4 0 "CCfe 5 D IH« 

15 (C N Z r £0. 0 8%mtt\L1tiktKUG (fg 9 EI No. 44-50), Zr^rO. 

1 1 %g§#n LfdTk^m^" (ffl 9 m No. 51-58) RX$Z rSrO. 1 5 %8s 
AO LfcTk^MK^ 9 m No. 5 9-6 6) O^JfejfiS *Btt 6 0 °C, Z r £: 0 . 
1 8 % m 9 El N o . 6 7 - 7 5 ) » Lfc^:^^CO'M^i«'t'S« 7 0 tf 

20 !9i4>»No. 3 7 (1 0 3 0°C*5l^ Z riift), No. 3 9 (1 

0 6 0°CmJfe. Z rHaSJa), No. 4 3 (1 0 6 OX^ffifc, Z r 0. 0 5%M0 
&U«N o . 4 8 (1 0 6 0°C^!£, Z r 0 . 0 8 %8&*P) ^#*^BS^r<^?R»fffi 
^SEM (MStf^I) tc«tO««Lfciai«^JISr»l lSl^t. * 
fc, ^2H»J-e#^tt/c#7k^^c7)4 7i I -H&^&fgl 2EK-^LTV> 

25 <5 0 

No.37©j;^:z r3r^mU^i:ItS^l, J H"<, 81 1 BH-^i - 

«t 0 \Z.m=F$Lk<k No. 3 9 <D «fc 9 CHHilt^ 106 
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#6 0 Z r «rO. 0 8%»LfcNo. 4 8ltfl 1 HKd^-f- £ 5 i-l 0 6 0°C 
ftl^ ^1 2m*&m-fZ>£. No. 4 8 (D J; 9 (iM^-^^C^ 

m^nrnvc (Hk/Hc j) ^mst-t^o au ^ifcprm&@B&ac&£ (b 
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